Caveolin-1-deficient mice have increased tumor microvascular permeability, angiogenesis, and growth.
Caveolin-1 (Cav-1) is a major structural protein that is essential to the formation of the organelle, caveolae. Cav-1 knockout (KO) mice were observed to be completely devoid of caveolae yet they exhibit a hyperpermeable vasculature. Given the nature of the hyperpermeable Cav-1 KO endothelium, we sought to investigate if tumors grown in Cav-1 KO mice would be leaky and grow faster. Indeed, Lewis lung carcinoma cells implanted into Cav-1 KO mice had increased tumor vascular permeability, measured by Evans blue extravasation and fibrinogen deposition compared with tumors implanted into wild-type (WT) mice. Cav-1 KO mice also had significantly higher tumor growth rates, attributable to increased tumor angiogenesis and decreased tumor cell death. Furthermore, administration of an antipermeability peptide, cavtratin, was able to correct the tumor hyperpermeability as well as attenuate the increased tumor growth. Mechanistically, endothelial cells isolated from Cav-1 KO mice exhibited increased tyrosine phosphorylation on vascular endothelial growth factor (VEGF) receptor-2 (VEGFR-2) and decreased association with the adherens junction protein, VE-cadherin. Thus, the loss of Cav-1 increases tumor permeability and growth and that may relate to enhanced VEGF signaling due to lack of Cav-1 inhibition of VEGFR-2 or decreased VE-cadherin mediated VEGFR-2 phosphorylation.